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ABSTRACT 
- Property and construction play important role in Hong Kong's economy, 
therefore, it is worthwhile for us to have a closer look into the property market of 
Hong Kong. 
Cyclic phenomena are commonly observed in many aspects of the modem 
economy. Various mathematical models were proposed to describe these phenomena. 
In this paper，we argue that two of these models can be used to describe two different 
aspects of the private residential property market in Hong Kong, namely the quantig^ 
of newly completed private residential flats and the dynamic relationship between the 
rent and price of private residential flats. 
The model being applied to the quantity of newly completed private 
residential flats is the Cobweb theorem, which uses a mathematical model employing 
first order difference equations to describe the cyclic fluctuation. Data from 1987 to 
1999 are collected and regression carried out. The results support our argument that 
Cobweb cycle exists for the quantity of newly completed residential flats. 
The other model is the prey-predator model, which uses first order 
iii 
differential equations to describe a cyclic dynamic relationship. We observe that 
there may exist a prey-predator relationship between the rental and the prices of 
private residential flats in Hong Kong, and therefore we attempt to fit the data from 
the first quarter of 1992 to the last quarter of 1996 into the Prey-predator model The 
result positively shows a prey-predator relationship. 
iv 
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Before the financial crisis in the fourth quarter of 1997, price of private 
residential properties in Hong Kong, in nominal term, increased at an average rate of 
20% per year from 1986 to 1997, while consumer price index (Heng Seng Consumer 
Price Index (HSCPI)) increased only at an average annual rate of 9%. Even if we 
include also 1998, growth rate of the price of private residential properties is still as 
high as 13% per year versus an annual rate of 8% HSCPL Accelerating property 
prices became a major concern of the public and the government. Property investors 
and speculators had once became a major force pushing up the price in the local 
property market^ 
Hong Kong is a highly populated and small city with limited land (under 
1,100 km2) but a large population (6.8 million as at 1999). Therefore，property price 
in Hong Kong is very high due to shortage of land supply. With increasing demand 
of land, real estate related industry was blooming in the last decade. Property and 
1 "The Shifting Demand and Supply Balaccc in the Residential Property Market," HANG SENG ECONOMIC MONTHLY (Januaiy 2000) 
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construction contributed 23.5 percent to Hong Kong's GDP as at 1995, as compared 
with other countries like Thailand (19 percent), Indonesia (13 percent), Malaysia (13 
percent), Singapore (11 percent), the Philippines (8 percent), Japan (3 percent) or the 
United Kingdom (less than 10 percent) and the United States of America (less than 5 
percent) (Walker et al.，1995). This highlighted the importance of the property 
market in Hong Kong's economy, and it is therefore worthwhile to have a closer look 
into the property market of Hong Kong. 
Cyclic phenomenon is commonly observed in many aspect of the modem 
economy. Many past studies investigated and various mathematical models were 
proposed to describe these cyclic phenomena. In this paper, we will investigate if 
two of these models could be used to describe two different aspects of the private 
residential property market in Hong Kong, namely the quantity of newly completed 
private residential flats and the dynamic relationship between the rent and price of 
private residential flats. 
The model being applied to the quantity of newly completed private 
residential flats is the Cobweb theorem, which will be covered in Chapter 2. The 
Cobweb theorem uses a mathematical model employing first order difference 
equations to describe the cyclic phenomenon in the changes in quantity of a product, 
for which there is a time lag in the change in quantity produced in response to the 
I 
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change in price level. This paper will investigate as to whether a cobweb cycle 
exists for the quantity of the newly completed residential flats. 
The other model is the prey-predator model, which we will cover in 
Chapter 2 of this paper. The prey-predictor model uses first order differential 
equations to describe the dynamic relationship between two parameters in which there 
are cyclic fluctuations in the level of the parameters. We will investigate if there is a 
prey-predator relationship between the rental and the prices of private residential flats 




The "Cobweb Theory” 
Traditional economic theories assume that the price and the quantity of a 
product being produced, will reach equilibrium following any disturbance given long 
enough time. However, the Cobweb theorem shows that for a product for which the 
quantity produced will not be affected by a change in price level until the next period, 
there will be complex interactions between the price level and quantity produced. 
The interaction may not eventually result in an equilibrium state for the price level 
and quantity produced even in a market where there is pure competition. In fact, one 
of the three following situations may happen, depending on the elasticity of the supply 




Assuming that a product has the supply and demand curves as shown in 
Figurel, in which the elasticity of supply is greater than the elasticity of the demand 
curve. At period t =1，the quantity produced is Ql. As the quantity of supply 
cannot change in response to the market situation in the same period, the price as 
determined by the demand curve will be PI instead of the equilibrium point that is the 
intersecting point of the supply and demand curve. The quantity produced in the 
next period (Q2) will be determined by the price level at t = 1，i.e. PL For the period 
t = 2, the price level (P2) will be determined by the quantity produced (Q2) and the 
demand curve. Similarly, the price level P2 will determine the quantity produced for 
the period t = 3. We can see from Fig. 1 that there is a divergent fluctuation in the 











If the elasticity of the supply is equal to the demand, as shown in figure 2 
below，the result of the interaction between the price and the quantity produced will 
be different and it will result in a continuous fluctuation. 
Figure 2 
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In the case where the elasticity of the supply curve is less than the demand 
curve, as shown in Figure 3，the interaction between the price and the quantity 
produced will be convergent fluctuation, and will reach the equilibrium price and 
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To describe the above fluctuations of Cobweb theory by means of 
mathematical model, we may start from the supply and demand equations. The 
demand curve can be represent by the equation: 
Q(t) = a —bxP(t) 
For the supply curve, as the price level at period t will determine the 
quantity produced at the next period t + 1, the equation should be : 
Q(t+ l) = c + dxP(t) 
By equating the P(t) in the two equations above, we obtain the relationship 
between Q(t + 1) and Q(t) as shown below: 
Q(t + 1) = a + p X Q(t) (equation (1)) 
where a = (ad + cb)/b 
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and P = -d/b 
This is the first order difference equation describing the quantity changes 
for a product exhibiting the characteristics of a Cobweb cycle. This first order 
difference equation has the characteristic that the parameter P will determine whether 
there will be fluctuation, and if so，which kind of fluctuation (i.e. divergent, 
continuous or convergent fluctuation). If P is larger than zero，there will be no 
fluctuation. However, if (3 is smaller than zero, and the absolute value of p is also 
smaller than 1, than the quantity produced of the product will show a convergent 
fluctuation. In the case where P is smaller than zero and the absolute value of p is 
larger than 1, the quantity produced of the product will show a divergent fluctuation. 
Hong Kong's Private Residential Property Market 
To have the characteristics of a Cobweb cycle, the market of the product 
must first have the property of a free market, i.e. the market determines the quantity 
produced and the price. For example, in the case of public housing in Hong Kong, 
as the quantity of public flats is determined by government policy, it could not have 
exhibited any characteristic of a Cobweb cycle，as there is no interaction between the 
price level of the public housing and the quantity produced. 
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The second property in order for the market of a product to have the 
characteristics of a Cobweb cycle is that the quantity of the product produced takes a 
certain period of time to response to the change in price level. 
We suggest that the quantity of newly completed private residential flats 
could have the phenomenon a Cobweb cycle, as it shows the two properties described 
above. 
First, we can say that the price level and the quantity of newly completed 
private residential flats are determined by the market. Many people may argue that 
there is heavy government intervention in the property market of Hong Kong. In 
reality, despite the fact that the government controls the supply of new land for private 
residential development, its control over the amount of newly completed private 
residential flats produced at a particular time is limited. The reasons are that (a) the 
government has no control over when exactly new private residential flats should be 
completed for the lands being sold; (b) new private residential flats can come from 
redevelopment of flats on lands already in private hands; (c) major property 
developers hold large amount of land reserves; (d) there are statutory provisions 
allowing land designated for other uses (such as industrial use or farmland) be 
changed to residential use by means of applying to the Town Planning Board, which 
consists mainly of non-official members, and any unreasonable rejection by the Town 
丨 1 0 
Planning Board is also subject to judicial review. 
Second, resident flats need time to complete. The quantity available in 
the market at any period cannot be changed in response to the price level at that 
period. The quantity of newly completed residential flats can only response to 
changes in the price level of the current period until the coming period. 
We also argue that the period for the Cobweb cycle will not be the total 
time required for a residential building to be constructed, but a rather short period. 
The reason is that there are always private residential flats in various state of 
construction. In response to the change in price level in any given period, property 
developers can always speed up or delay the completion of these semi-finished private 
residential flats still in the pipeline. 
Lastly, we look at the elasticity of the supply and demand of the private 
residential market. On one hand, the elasticity of the supply for newly completed 
private residential flats will be low. The reason is that despite the possibility for 
developers to speed up or delay production of flats in the pipeline, the extend to which 
they could do so is limited by the amount of nearly unfinished flats they are currently 
building in the pipeline. On the other hand, demand for newly completed private 
residential flats can be quite elastic. In the case where the price is raising, people 
who buy flats as investment can have other alternatives as Hong Kong's financial 
* 
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market is quite mature and offer many choices for investment. And for people who 
wants to improve their living condition by moving to new flats, they also have other 
alternatives such as buying second hand flats, or delay implementing the improvement 
plan and choose to remain living in their current flats. As discussed earlier in the 
paper, a Cobweb system with the demand having a higher elasticity than the supply is 
expected to exhibit a convergent fluctuation in the quantity produced. 
In the next section, we will investigate if our argument that the quantity of 
newly completed private residential flats exhibits the characteristic of Cobweb cycle， 
that the period of the cycle will be short, and that will be convergent fluctuations can 
be support by data obtained from the real life. 
Data and Evaluations 
In order to determine whether there is cyclic movement of the Cobweb 
type，we may check if the quantity of the newly completed private residential flats 
over time fits the characteristic of the first order difference equation, i.e. equation (1) 
above. As we do not know the period of the cycle, we will test the data by using 
periods of various lengths. Lastly, we can determine which type of fluctuation it 
exhibits by looking at the value of P found. 
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Quarterly data of newly completed private residential flats from the first 
quarter of 1989 to the third quarter of 1999 were obtained. The data is at Appendix 
1 and a plot of data is at Appendix 2. The data come from two sources: (1) Property 
Review published by the Hong Kong Rating and Valuation Department and (2) 
Hong Kong Monthly Digest of Statistics published by the Hong Kong Census and 
Statistics Department. 
Before regression are carried out, we have to remove the inherent trend of 
the data, so that we could obtain a stationary time-series. The de-trend is done by 
deducting the quantity of newly completed private residential flats at any quarter by 
the quantity of the previous quarter. De-trended data is at Appendix 3. 
Regressions are then carried out, with the period length varies from 1 to 16 
quarters. The result of the regressions is summarized in the following table : 
Period Length 
(quarters) g t-vahie R^  
1 -0.651 -5.864* 0.422 
2 0.203 1.405 0.041 
3 -0.172 -1.151 0.029 
4 0.275 1.857* 0.073 
5 -0.249 -1.644 0.059 
6 0.204 1,336 0.041 
7 -0.337 -2.263* 0.111 
8 0.429 3.008* 0184 
9 -0.254 -1.654 0.066 
10 0.050 0.314 0.003 
11 -0.155 -0.925 0.023 
12 0.251 1.482 0.058 
13 -0.053 -0.298 0.003 
14 -0.057 -0.313 0.003 
15 -0.102 -0.528 0.008 
16 0.290 1.506 0.066 
* value of p is significant 
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The value of p is significant for regressions with cycle periods of 1，4，7 
and 8 quarters. We should concentrate our attention at the (3 with periods of 1，as it 
has a much higher value of R^ when compared with others. The R^ for the period 
with 1 quarter is 0,422，which indicates that more than 40% of the variation in the 
quantity of newly completed private residential flats can be explained by the effect of 
the Cobweb cycle. The value of p, which is negative and with an absolute value of 
smaller than 1，also supports our argument that the quantity of newly completed 
private residential flats exhibits a cobweb cycle of convergent fluctuation. The short 





Relation between property price and rent sometimes catches researchers' 
interest. Y. Weiss (1978) analyzed how capital gains and discriminatory taxes affect 
people's choice between renting or owning a house. Both DiPasquale and Wheaton 
(1992), and Fisher (1992) studied the dynamic between property price and rent. 
DiPasquale and Wheaton (1992) wrote that "since real estate is a durable 
capital good, its production and price are determined in an asset, or capital market. 
The price of houses in the U.S. largely depends on how many households wish to own 
units and how many units axe available for such ownership^". They further 
elaborated the positive co-relation between property price and rent. 
However, private housing market in Hong Kong cannot be studied easily, 
2 "The Markets for Real Estate Assets and Space: A Conceptual Framework," JOURNAL OF THE 




since there is government involvement in the property market, such as its control over 
new supply of land and its public housing policy, as public housing plays a major role 
in providing housing in Hong Kong. 
The Prey-Predator Model 
The Prey-predator model was developed independently by Alfred J. Lotka 
(1925) and Vito Volterra (1926). General form of it is: 
dx/dt - a x - bxy 
dy/dt = -cy + dxy 
X and y are two variables whereas x being the prey and y the predator, and positive 
constants a, b，c and d are: 
a = rate of prey population increase 
b = predation rate coefficient 
c = predator mortality rate 
d = reproduction rate of predators per 1 prey eaten 
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Typical graph of population of prey and predator across time would be as 
shown in figure 4: 
Figure 4 � 
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Figure 5 shows relative changes in prey-predator population. Trajectories 
are closed lines: 
Figure 5 
0 20 Prey 40 60 
The next section we will see how this model is applied to explain the 
interaction of property price and rental price of Hong Kong Property market. 
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Observation 
We observe that there is a close relationship between property price and 
rental rate. For example, in 94' and 95,，government took specific measures to 
intervene the property market and tried to stabilize the property price. Owners of 
premise tended to let their premise instead of sell it in order to reduce loss as general 
price trend of property price was dropping. General speaking, during the studied 
period, most of the flat owners regarded owning a flat not only as having a space to 
live, but also an investment opportunity. As mentioned before, average growth in 
property price during the period was significantly higher than the inflation rate. If the 
property market is in the downtrend, most of those owners will let the premise for rent 
rather than sell it to reduce loss since they expect the property market will soon 
resume its upward momentum. Therefore, when the property price decreases, number 
of flat-for-rent increases. From demand supply principle, when supply increases, 
property rental rate will decrease. When more and more owners tend to let their 
premise instead of sell it, supply of premise in the market will gradually decrease. 
Moreover, property developers will also decrease the rate of construction due to the 
un-attractive property price and hence new supply decreases as well. Total supply of 
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premise is thus decreased. This will gradually introduce a positive upward force to 
property price and price will increase finally. 
As the property price become high enough, owner of premise will tend to 
sell the premise in order to grasp the profit which reduce to number flat-for-rent 
available. Moreover, high property price will turn those people who do not afford to 
own a flat to rent one instead. Furthermore, higher buy-in price encourages those flat 
owners and investors to let their premise in a higher rate, if they prefer to let then sell, 
so as to have a better return of investment. All these situations will stimulate the rental 
market and increase the rental price. 
The above dynamic cycle is very much like the ecological model prey-
predator model. When number of prey decrease and become low enough, number of 
predator will decrease due to the lack of food and increase of competitor. As the 
number of predator become small enough. Smaller number of predator will gradually 
enhance the growth of prey and thus number of prey increase finally. Comparison of 
Figure 4 and Appendix 7 further suggest the possibility of presence of prey-predator 
relationship between property price and rental price. Application of Prey-predator 
model to economic situation is not uncommon in research, Brander and Taylor (1998) 
apply this model to explain the economics of Easter Island. Fusai (1990) applied 
this model to explain the economic development and dynamic between innovation 
19 
adaptation and variance of profit rate across firms. In this part of the paper, a prey-
predator model is thus used to study the dynamic of property price and rent in private 
residential market. 
_ IhsJQata 
Quarterly Domestic Rental Index and Price Index (for all Class) from the 
third quarter of 1987 to the forth quarter of 1998 are drawn from Hpng Kong Property 
Review published by the Hong Kong Rating and Valuation Department. During the 
period the property market was very active and existed several obvious bull and bear 
regimes. Both indices are the weighted average of five types of property class 
according to their floor area. 
Appendix 4 shows the raw data of price index, rental index and their 
derivatives in the studied period. General data trends for rental index and price 
index are shown in Appendix 5 and 6 . Appendix 7 shows the combined rent and price 
indices graph. 
To eliminate the influence of general price trend during the period, we 
must remove this trend mathematically. We can achieve this by deflating the data 
using Hang Seng Consumer Price Index (HSCPI), which represents a constant price 
20 
series. 
Mathematically, deflated index Rj a t , quarter after time t should be 
r ,xlOO  
、，HSCPI tj 
such that HSCPIij represents the HSCPI i n , quarter after time t, and �.represents the 
nominal rent index. 
Variables included in this study are: 
1. Deflated Rental Index measured quarterly - DEF R 
2. Rate of change of rental index - DEF—DR 
3. Deflated Price Index measured quarterly - DEF_V 
4. Rate of change of rental index - DEFJDV 
5. Product of Deflated Rental Index and Price Index — DEF一RV 
The Model 
If prey-predator relationship exist between Rent-Price dynamics, according 
to our observation and preliminary assumption，the following model may apply to 
Price and Rental indices: 
DET DR = -aDET R + bDET RV —  
DET D V = cDET V - dDET RV _ — —  
‘ 2 1 
while a, b, c and d are positive constants. 
Constants a, b, c and d are calculated by multiple regression analysis with 
results shown in Appendix 8. The suggested values for them are 1.988, 4.957x10-3， 
6.459 and 2.157 x 10"^  respectively. Therefore, prey-predator relation of Price and 
Rent would be as follows: 
dR/dt = -1.988R + 4.957x10-3rV 
dV/dt = 6.459V - 2.157x10-2 RV 
while R，V are rental index and price index respectively, with cycle period of 冗 �⑷ ， 
i.e. 1.75 years or 21months. Appendix 9 shows the interaction between Price index 




Chapter 2 discusses the Cobweb theory and its mathematical model of first 
order difference equation. In this paper, we argue that the quantity of the newly 
completed private resident flats in Hong Kong should exhibits the characteristics of a 
Cobweb cycle, with short cycle period and convergent fluctuation. Real life 
quarterly data from 1987 to 1999 are collected. Regressions are carried out on the 
raw data and again on the de-trended data with cycle period varying from 1 to 16 
quarters to see if the data fits the first order difference equation describing the 
Cobweb model The result of the analysis with de-trended data supports our 
assessments that the quantity of the newly completed private resident flats in Hong 
Kong exhibits the characteristics of a Cobweb cycle, with short cycle period and 
convergent fluctuation. 
Chapter 3 above attempts to fit Hong Kong's private property price and 
rent into the Prey-predator model and the result positively shows a prey-predator 
‘ 23 
relationship. In Hong Kong's private property market, three groups of buyer were 
active in the last decade which push up the price increase momentum. Besides 
normal owner-occupiers, property speculators and property investors has been a major 
force in the creation of increase demand of premises. 
Prey-predator model suggests that if the price of premise becomes low 
enough, owners of premise will tends to let their premise in lieu of sell it because of 
the unattractive prevailing market price. Supply of for-rent will then be driven high 
J 
which will then force down the rental price. As the existing flat owners do not want 
to sell their premise, and the property developer decrease the rate construction and 
thus the supply of new residential premise, the overall supply of for-sale premise 
gradually decrease which will finally push up the market price of premise. As the 
property price becomes high, rental price will be driven high consequently because, 
firstly, desire of flat owner to let their premise decrease as the return of investment is 
higher for their to sell then to let Secondly, even flat owner wants to let their premise, 
a higher rental rate is expected because of the high buy-in price. High premise market 
price also makes fewer people affordable to own a flat, therefore, to rent one would be 
the alternative. All these factors may account for the reasons why rental price arises 
follow property price. 
‘ 24 
APPENDIX 1 
QUARTERLY DATA OF NEWLY COMPLETED PRIVATE RESIDENTIAL FLATS 
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APPENDIX 2 
Newly completed Private Residential Flats 
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QUARTERLY DATA OF NEWLY COMPLETED PRIVATE RESIDENTIAL FLATS 
(DE-TRENDED) 
Year/Quarter De-trended figures 
87Q1 -











9 0 Q 1 -6701 
9 0 Q 2 1287 
9 0 Q 3 -4221 
9 0 Q 4 8636 
9 1 Q 1 -4233 
9 1 Q 2 3454 
9 1 Q 3 -6331 
9 1 Q 4 9724 
9 2 Q 1 -8441 
9 2 Q 2 -2245 
9 2 Q 3 1940 
9 2 Q 4 1610 
9 3 Q 1 106 
9 3 Q 2 -1257 
9 3 Q 3 -2101 
9 3 Q 4 2255 
9 4 Q 1 6385 
9 4 Q 2 -8804 
9 4 Q 3 410 
9 4 Q 4 6644 
9 5 Q 1 -5724 
95Q2 -2709 
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APPENDIX 4 
RENTAL INDEX, PRICE INDEX A m THEIR DERIVATIVES 
nth qtr deflated data 
s i臉9 2 DEF_R DEFJDR DEF_Y DEF一DV DEF—RV HSCPI 
I M I 1 6 ^ 267.36 63.65 44319.4 ^ 
2 169.07 13.21 284.81 69.80 48152.1 76.9 
3 169.85 3.13 286.06 4.99 48586.5 78.3 
4 167.83 -8.06 271.79 -57.07 45615.7 79.8 
1993 5 163.92 -15.64 264.24 -30.21 43315.1 81.7 
6 162.71 -4.88 275.53 45.17 44830.2 84.2 
7 166.10 13.58 292.43 67.59 48572.1 85.5 
8 167.03 3.72 285.20 -28.92 47636.0 88.0 
1994 9 171.45 17.70 322.73 150.15 55333.6 89.2 
10 184.39 51.75 321.33 -5.60 59250.9 92.7 
11 188.94 18.18 313.12 -32.85 59160.0 94.2 
12 183.32 -22.47 298.67 -57.83 54750.8 97.1 
1995 13 180.46 -11.42 289.56 -36.44 52253.9 98.1 
14 173.05 -29.65 275.31 -57.00 47641.6 101.7 
15 168.14 -19.64 255.11 -80.80 42893.3 103.5 
16 161.30 -27.37 249.10 -24.01 40179.6 104.8 
1996 17 158.30 -11.98 261.01 47.62 41317.9 106.1 
18 155.11 -12.75 265.25 16.98 41144.7 109.0 
19 156.81 6.77 271.68 25.69 42600.9 109.7 
20 156.39 -1.67 294.01 89.34 45980.5 111.9 
Source: Hong Kong Property Review 
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APPENDIX 5 
RENTAL INDEX OF HONG KONG PROPERTY MARKET 
Rental Index 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
The n th. quarter since 1992 
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APPENDIX 6 
PRICE INDEX OF HONG KONG PROPERTY MARKET 
Price Index 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
The n. th quarter since 1992 
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APPENDIX? 
RENT AND PRICE INDICES OF HONG KONG PROPERTY MARKET 
• - * - - raw data-R 
~~*~~deflated-R 
講 秦 0 deflated-V 
120 fe漏爾徽鐵 纖》觀燃^^ 喫娜挪概^^ 職娜斌—撤縱醫綱驟纖脾取纖跳，啊-游•.猫辦觀誦，"‘，""^ ••^•【令"冊、-•轩180 
1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16 17 18 19 20 
n-th quarter after 1992 
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APPENDIX 8 
RESULT OF MULTIPLE REGRESSION ANALYSIS 
Variables Entered/Removed(b)  
Model Variables Entered Variables Removed Method 
1 |DEF_RV’DEF_R(a) . I Enter 
a All requested variables entered.  
b Dependent Variable: DEF一DR    
Model Summary  
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 . 7 5 6 � I .572 i .522 i 13.2707 
a Predictors: (Constant), DEF RV, DEF_R  
ANOVA(b)  
Model Sum of Squares df Mean Square F Sig. 
Regression 4002.595 2 2001.298 11.364 .001(a) 
1 Residual 2993.897 17 176.112 
Total 6996.492 19 
a Predictors: (Constant), DEF_RV, DEF—R    
b Dependent Variable: DEF—DR  
Coefficients � 
Unstandardized Coefficients Standardized Coefficients ^ 
Model B Std. Error Bete  
(Constant 95933 72.308 1.341 .198 
1 DEF_R -1.988 .692 一 -.995 一 - 2 . 8 7 2 .011 
| l ) E F j l v | 4.957E-03I .001 丨 1.489 丨 4 . 2 9 6 0 0 0  
a Dependent Variable: DEF DR  
34 
Variables Eiitered/Removed(b)  
Model Variables Entered Variables Removed Method 
1 |DEF_RV,DEF_V(a) . j Enter 
a All requested variables entered.   
b Dependent Variable: DEFJDV  
Model Summary  
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .818(a) I .6701 .6311 3 6 . ^ 
a Predictors: (Constant), DEF一RV，DEF_y   
ANOVA(b)  
Model � S u m of Squares 一 df Mean Square F Sig. 
Regression 一 46195.241 2 23097.621 17.223 .000(a) 
1 Residual 22797.905 17 1341.053 
Total 68993.146 19 
a Predictors: (Constant), DEF—RV, DEF—V   
b Dependent Variable: DEFJDV ,— 
Coefficients(a) …_ 
Unstandardized Coefficients Standardized Coefficients ^ 
Model — B Std. Error Beta ；    
(Constant _786.250 152.308 -5.162 .000 
1 DEF一V 6.459 1.101 — 2.220 —•巡 
DEFJRV -2.157E-02 .004 -2.062 -5.451 .000  
a Dependent Variable: DEF—DV —  
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